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The purpose of this article is to present the French method 
of evaluating an annoyance, by showing its foundations, its 

lts limitations. : range of appiication a id  
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Francois  C o l l e t i  and Jacques Delolii 

The purpose of' t h i s  a r t i c l e  is  t o  present the French method 
of e v a l u a t i n g  an annoyance, by showing i ts  foundat ions ,  i ts range 
of a p p l i c a t i o n  and its l i m i t a t i o n s .  

How t o  w s e  t h e  problem? 

Defining t h e  annoyance caused by a i r c r a f t  n o i s e ,  i.e., t o  
ana lyze  and measure i t , i s  a problem which has posed i t s e l f  i n  t he  
large Western c o u n t r i e s ,  s t a r t i n g  with t h e  beginning o f  commercial 
j e t  a i r c r a f t  a v i a t i o n .  Is t h i s  a s i m p l e  q u e s t i o n  o f  a c o u s t i c s ?  
The s e n s a t i o n  caused by  a n o i s e  is p a r t l y  s u b j e c t i v e ,  b u t  on ly  
p a r t l y .  Such a modern music could b e  cons idered  agreeable f o r  
some persons,  and could be  unpleasant  o r  even unacceptab le  for 
o t h e r s ,  bu t  i n  most ca ses  the p l e a s u r a b l e  o r  d i s a g r e e a b l e  a s p e c t  
of a n o i s e  can be  exac t ly  demonstrated,  a t  least  on the s t a t i s t i c a l  
plane.  One o f  t h e  branches of exper imenta l  a c o u s t i c s  has the  pur- 
pose o f  e s t a b l i s h i n g  the s t a t i s t i c a l  c o r r e l a t i o n  between annoyance 
s e n s a t i o n  and t h e  o b j e c t i v e  p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  n o i s e ,  
f o r  s u b j e c t s  placed under well-determfned cond i t ions ,  without  a 
d i s c u s s i o n  of phys io log ica l  e f f e c t s ,  which a r e  a l s o  s t u d i e d .  

*Civ i l  Aviat ion Engineer,  Department Chief o f  General 
S t u d i e s  f o r  the  Technical  Se rv ice  of  A i r f i e l d s .  

Aviation Navigation. 
**Civil  Aviat ion Engineer i n  t h e  Technical  S e r v i c e  of 
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I n  tbrt ease uf aircraft noise, Wfrit.fr attaoks UT su 
p r i s e s  persons i n  t h e i r  homes in a r e p e t i t i v e  manner, w e  have 8 

psychologica l  and even s o c i o l o g i c a l  dimension, which must be 
added to  l a b o r a t o r y  cond i t ions .  A s t a t i s t i c a l  approach could 
only v e r i f y  the  hypotheses  and e l i m i n a t e  extreme r e a c t i o n s .  

Here w e  will l i m i t  o u r s e l v e s  t o  t h e  French method of a 
s y n t h e t i c  r e p r e s e n t a t i o n  of annoyance, which has allowed t h e  de- 
velopment of s y s t e m a t i c  p l ans  f o r  exposure t o  n o i s e  i n  t he  v i c l n -  
i t y  of c i v i l i a n  and m i l i t a r y  a i r p o r t s .  These p l ans  c o n s t i t u t e  im- 
p o r t a n t  u rban iza t ion  documents, as ano the r  a r t i c l e  i n  t h i s  maga- 
z i n e  p o i n t s  o u t .  

We w i l l  d i s c u s s  s e v e r a l  simple concepts  t o  ensure  compre- 
hension o f  the reader. 

Basic terms - 

First o f  a l l ,  what a r e  t h e  q u a n t i t i e s  which d e s c r i b e  n o i s e ?  

A p u r e  sound is e n t i r e  c h a r a c t e r i z e d  by i t s  i n t e t t s i t y  and 
frequency. ?he i n t e n s i t y  is c h a r a c t e r i z e d  by t h e  a c o u s t i c  p r e s s u r e  
l e v e l s  convenientsly e x p r e s s e d  i n  "phys ica l"  o r  t ' l inear"  d e c i b e l s .  
The frequency Increases t h e  more sha rp  t h e  sound  I s ,  and 1s mea- 
sured i n  h e r t z  ( 1  h e r t z  = I v i b r a t i o n  p e r  second? .  

A complex n o i s e ,  such as  the  n o i s e  oP an a i r c r a f t ,  corre- 
sponds t o  t h e  s u p e r p o s i t i o n  o f  s e v e r a l  p u r e  sounds.  It is  charac- 
t e r i z e d  by i t s  intensity, which is only a func t ion  of  t h e  energy 
involved,  but. i t s  frequcnc-y spectrum can no Icnp?r b e  desc r ibed  
by a single number. 9 t  t h i s  s t a g e  w e  have t o  r e c a l l  t h e  fol lowing:  
The a c o u s t i c  p re s su re  l e v e l s  a r e  not a d d i t i v e  q u a n t i t i e s .  For 
example, I f  an a i r c r a f t  p roduces  a 100 ilF ne i se  a t  t h e  measurement 
p o i n t ,  t w 7  idcnticsl s i r c r a f t  te.qether will produce a n o i s e  o f  



l o3  dB. This is a simple consequence o f  the d e f i n i t i o n  o f  the deci- 
b e l  which varies  as the  logarithm of the  energy involved, except for 
a factor. 

?@re exact ly ,  we have the  d e f i n l t i c n :  

M in  dB 
I i n  WI~*:  i n t e n s i t y  
Io i n  W/m : reference in tens i ty  
therefore, i f  
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Weighted s c a l e s  

I n  o r d e r  t o  understand a l l  t he  d e b a t e  about a i r c ra f t  no i se ,  
it is necessary  t o  know t h a t  t h e  a u d i t i o n  s e n s a t i o n  does no t  only 
depend on  t h e  i n t e n s i t y  bu t  a l s o  on t h e  frequency. 

A 40 dB n o i s e  a t  3,000 h e r t z  is sensed to be j u s t  as  s t r o n g  
f o r  an average ear  a s  3 60 dR a t  100 h e r t z .  

Acoustic r e s e a r c h e r s  reccgnize  t h i s  phenomenon w e l l  arid, f o r  
a l o n g  time, have been forced t c r  cons t ruc t  u n i t s  based  on t h e  con- 
c e p t  o f  equal sensation o f  t h e  ear ,  by weight ing the  sound l e v e l  
u s i n g  R c o r r e c t i o n  f a c t o r ,  which i t s e l f  depends on freqiiency and 
i n t e n s i t y .  

The c @ r r e c t e d  u n i t s  thus devrtoped obey c a l c u l a t i o n  p r i n c i p l e s  
which a r e  more o r  less simple, and can b e  applied t o  s u c k  a n o i s e  
t o  a greater or lesser degree. A l s o ,  t h e y  a r e  c a l l b m t p d  from 
s l i g h t l y  d i f f e r e n t  points of view (equal i n t e n s i t y  sensation, equal 
loudness CIF e q u n l  annoyance). 
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We wtll 

The decibel  A 

menkion two weighted u n i t s  here :  

(See weight ing  curve,  Fig.  1.) This  is the welghted noise  
l e v e l  u n i t  which I s  used most by a c o u s t i c  r e s e a r c h e r s .  This unit 
can be app l i ed  t o  l i g h t  propeller alpcraft  noise .  

The PMdB (perceived noise  decibel)  

This is t h e  u n i t  which is best s u i t e d  for j e t  a i r c ra f t  n o i s e ,  
which inc ludes  h igher  f r equenc ie s .  

This u n i t ,  which expresses the PNL (perce ived  noise level), 
i s  de r ived  from a complex c a l c u l a t i o n .  One o b t a i n s  a good approxi-  
mst ion by r ead ing  o f f  from a n o i s e  meter t h e  l e v e l  i n  dBN. 
The sonometers have f i l t e r s  which a t t e n u a t e  cr amplify c e r t a i n  fie- 
quencies  i n  order t o  d i r e c t l y  g i v e  c o r r e c t e d  values f o r  the differ-  
ent .  scales .  

1) 

TakinE i n t o  account t h e  durat: ion ( o f  the n o i s e ) .  

The preceding a n a l y s i s  was concerned with i n s t an taneous  n o i s e  
l eve l s .  The P ~ S P ~ A ~ ?  of  s n  a i r c r a f t  f o r  ?. h e a r e r  corresponds t o  a 
noise which i s  mope o r  less b r i e f ,  depending  on t h e  o b s e r v e r ' s  pos i -  
t i e n  w i t h  r e spec t  t o  the  trajectory. 

The EPNdR ( e f f e c t i v e  perce ived  no f se  d e c i b e l )  measures t h e  
EFNL ( e f f e c t i v e  p e r c e i v e d  noise  level). It Fakes i n t o  account t h e  
iliirgt ion o f  the m i s t . .  

"Figure 1 gives t h e  weighting curve f o r  t h e  dFD. One c3n 
t - n s i l y  conve r t  from dq? to i l R 9  u s i n g  t h e  rel8tlonshlp dE3N a ARP t 7. 



Ffgure  1. Weighting curves  
A, f) 

The n o i s e  of a i r c ra f t  

As we have s ta ted ,  a i r c r a f t  n o i s e  is complex. I n  t h e  case 
of a j e t  engine,  f o r  example, w e  have t o  d i s t i n g u i s h  between the 
fol lowing:  

- The n o l s e  of t h e  j e t  causei! by h o t  gases ejected a t  t h e  nozz le ,  
which resembles the  n o i s e  of a blow p ipe ,  and which is  c h a r a c t e r -  
i z e d  by a large f'requ2ncy bandwidth. 

- The n o i s e  from t h e  t u r n i n g  components ( v e n t i l a t o r ,  compressor, 
t u r b i n e ) ,  whose f r equenc ie s  a r e  pure  and are a fvr ,c t ion of t he  
r o t a t i o n  range of t h e  engine.  This n o i s e  resembles t h e  n o i s e  of 
a e i r e n .  

These two n o i s e s  e x i s t  s imul taneous ly  i n  m y  j e t  engine.  
E i the r  o f  them can dominate depending on t h e  mo:or technology and 
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the P o t a t i o n  range, For the most reeent engines  (airbus), t h e  Jet 
noise has been for t h e  most par t  reduced and the othez- nolse sources 
are gaining cornpapable iaportance. The t i m e  at which the ahwraft 
noise is  obviously t h e  most annoying is t h e  moment where t h e y  are 
near t h e  ground, dur ing  takeoff  and during approach. Upon takeoff, 
the eng ines  o p e r a t e  a t  fill power, b u t  t h e  aircraft rises quite 
fast. It is p o s s i b l e  t o  c o n c e n t r a t e  the annoyance on small areas, 
using a p p r o p r i a t e  procedures .  On t h e  other hand, approacii b e f o r e  
l a n d i n g  c o n s t i t u t e s  a very p e n a l i z i n g  phase. The aircraf't has t o  
be a i i g n e d  with t h e  runway ax is  s e v e r a l  kilometers before touch- 
down, and i t  descends a l o n g  a t r a j e c t o r y  with a rather small slope, 
wi th  flaps extended. It has t o  maintain a h i g h e n g i n e r o t a t i o n  
ra te  I n  o r d e r  t o  compensate f o r  aerodynamic drag and I n  o r d e r  t o  
be able t o  apply fu l l  power rapidly if necessary .  

Noise exnosure: the  French index 

The index 

The annoyance caused a t  a po in t  by t h e  passage o f  an a i r -  
c r a f t  is a func t ion  o f  the noise l e v e l  r ece ived ,  expressed  i n  PNdB 
or i n  EPNdB. 

This can be  measured us ing  a sonometer, o r  can be c a l c u l a t e d  
by t a k i n g  i n t o  account the laws of sound propagat ion ,  under t he  
cond i t ion  t h a t  the trajectory, t h e  a i r c r a f t  type, t h e  engine  rota- 
t i o n  r a t e ,  a r e  correctly i d e n t i f i e d  o v e r  every segment o f  the  
t r a j e c t o r y .  

9ut  what is t h e  annoyance caused by a success ion  o f  a i r c r a f t  
moveaents extended over an average  day? To what e x t e n t  does t h i s  
depend on t h e  number and t h e  time o f  a i r c ra f t  passes? "he French 
index f o r  no i se  exposure o f  a i r c r a f t ,  c a l l e d  t h e  psophic (psophique)  
index,  globally represents t h e  annoyance w i t h  the fo l lowing  hy-! 
potheses : 
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- The global annoyance 3s a Rurction of the number of aircrat't 
overflights of each type, but does not depend on the overflight 
times (two a i r c r a f t  p a s s i n g  overhead a t  the same time contribute 
to  the index t h e  same amount as two aireraft which pass separated 
by one hour ,  for example); 

- An aircraf t  f l y i n g  overhead a t  night is eonsidered to  be just 
as annoying as 10 aircraf t  p a s s i n g  overhead during the  day of  the 
same type (motions are considered n o c t u r n a l  between 22 hours  and 
6 hours ? ; 

- The annoyance is only  a f u n c t i o n  of  t h e  peak noise levels. 

The index is c a l c u l a t e d  from: 
Mi 

j =  1 

Ni is t h e  n o i s e  l e v e l  o f  daytime a i r c r a f t  (peak &eve1 i n  

N n o i s e  l e v e l  of n i g h t  a i r c r a f t  (peak l e v e l  i n  PNdB) 
wi th  n passes i n  day t ime  and p pas ses  i n  n i g h t t i m e  f o r  an average 
day over t he  year. 

PNdS) . 
J 

It Should be noted  t h a t  t h e  c a l c u l a t i o n  cf t h e  psophic index 
i s  merely an ex tens ion  t o  n o i s e s  which occur  2 t  d i f f e r e n t  moments 
of the  d e c i b e l  composition law c3rresponding t o  t h e  s u p e r p o s i t i o n  
of  s imultaneous n o i s e s  

The index  - annoyance c o r r e l a t i o n  

Is t he  psophic index  a good indicator of t h e  annoyance en- 
countered along t h e  s ides  of' a i r p o r t s ?  Only s t a t i s t i c a l  i n v e s t i g a -  
t i o n s  carrted out  c a r e f u l l y  can v e r i f y  i t .  The most important  s tudy 



is the one cawied out fn manee in 1971 at b ~ l y  airport, ltsfng 
method developed by the technical sesvica of aviatiun navigation, 
tn collaboration with the French Public Opinion Institute. 

Two phases have t o  be d i s t i n g u i s h e d  in the study, which ex- 
tended over 5,000 persons:  

1. Tne empzrical fabrication of an annoyance factor using 
factorial  analysfs Worn Pesponses t o  graduated  questions concern- 
ing the  presence of the  annoyance, its intensity, its  fYequency, 
the sound i n t e n s i t y  of the noises, the changes i n  z&iv l ty  (sleep, 
conversation, t e l e v i s i o n ) ,  complaints ,  e t c .  

2. The s t a t i s t i c a l  carrelction research between the  army-  
ance f a c t o r  which s y n t h e s i z e s  the responses of' each i n d i v i d u a l  and 
t h e  va lue  of t h e  psophic index of h i s  p l a c e  of r e s idence .  
results of t h i s  r e sea rch  a r e  g iven  i n  Figures 2 and 3.  Overall, 
the annoyance increases w i t h  the index,  b u t  t h e  d i s p e r s i o n  of the 
responses is large,  even fo r  t h e  same l o c a t i o n ,  The annoyance sen- 
s a t i o n ,  t h e r e f o r e ,  is highly diffused. The d i s t r i b u t i o n  of the 
annoyance Levels expressed is  more s i g n i f i c a n t .  ks an example, i n  
F igu re  3 we can s c e  t h a t  anong the per scns  exposed t o  the index 92, 
12% declared t h a t  they encountered i n t o l e r a b l e  annoyance, 60% stated 
t h a t  they  encountered a very s t r o n g  annoyance (very s t rcng  o r  j n =  
t o l e r a b l e ) ,  ? O x  s t a t e d  they encountered a t  l e a s t  8 s t r o n g  annoyance, 
81% s ta ted  that they had encruntered  an  annoyance which was quite 
s t r o n g ,  33x expressed a ueak annoyance. 

The main 

These results a r e  very s i m i l a r  t o  similar i n q u i r i e s  made i n  
foreign countries. Overall, the  pSOphfC index appears s t a t i s t i c a l l y  
as a good r e p r e s e n t a t i o n  of  the average annoyance. However, t h e  
ve ry  wide d e v l a t i o n s  O F  annoyance expressed f o r  the  same l o c a t i o n ,  
even fo r  very highly exposed areas ,  demonstrate well t h a t  t h e r e  i s  
na index which c o d  d i n d i v i d u a l l y  predict ,  annoyance, bemuse annoy- 
ance I s  senserf i n  a diffuse manner. 
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Figure  2 

A l i m i t a t i o n  of the psophic index 

The preceding  s tudy  covered 3 large a i rpor t ,  around which 
all of t h e  persons are s u b j e c t e d  t o  t h e  same t r a f f i c ,  e i t h e r  f a r  
away o r  close by. 

How can one comp~.re t h e  corresponding annoyance f o r  a small 
number o f  movements whfch each produce an i r l t ense  n o i s e ,  and on t h e  
o t h e r  hand, a h i g h e r  number o f  movements which produce nai ses  which 
a r e  more a t tenuated?  

The index-annoyance c o r r e l a t i o n  has never  been s t a t i s t i c a l l y  
v e r i f i e d  f o r  weak traffic l e i e l s .  Fo r tuna te ly ,  the problen; is auch 
less s e n s i t i v e  i n  t h i s  case because it is  around t h e  v e r y  large a i r -  
ports t h a t  l a r g e  numbers a f  t h e  popula t ion  are exposed t o  t h e  no i se .  

We would also l i k e  t o  po in t  out that t h e  psouhic index seems 
t o  reflect poorly t h e  annoyance caused by the noise from l i g h t  a i r -  
c r a f t ,  and t h a t  a d d i t i o n a l  s t u d i e s  a r e  now 111 prcress on t h i s  t o p i c .  
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I n  connect ion with e s t a b l i s h i n g  0 policy f o r  d e a f i n g  with no5stt 
limitations around airports, numerous c o u n t r i e s  have been conf ron ted  
with the problem of' e v a l u a t i n g  the  annoyance produced by the  sueces- 
s i o n  of a i rcraf t  movements, i n  order to  have et means of' p lann ing  the 
use  of  the ground between hangars  as a f u n c t i o n  of n o i s e  l eve l  expo- 
s u r e .  This e v a l u a t i o n  is based on the d e f i n i t i o n  of an  annoyance 
I n d i c a t o r  which is s imple  and object$ve, which allows one t o  assocl- 
ate t h e  c h a r a c t e r i s t i c  noise variables (sound l e v e l ,  d u r a t i o n ,  fm- 
quency, e t c . )  and human r e a c t i o n s  for these r e s p e c t i v e  repet i t ive 
no i ses .  

The annoyance i n d i c a t o r s  i n  g e n e r a l  are mathematical instru- 
ments established from experiments and s o c i o l o g i c a l  inqulries around 
a i r p o r t s .  

From an energy accumulation o f  the va r ious  n o i s e  l e v e l s ,  they  
wish t o  r e p r e s e n t  t h e  l e v e l  of  n o i s e  exposure produced a t  a g iven  
po in t  f o r  a given t r a f f i c  l e v e l  u s i n g  a number ( o r  index) .  Each 
a i r c r a f t  movement is c h a r a c t e r i z e d  by i t s  maximum n o i s e  l e v e l  i n  
PNdB o r  i t s  l e v e l  i n  EPNdB, and t h e  exposure index t o  t h e  no!se 
takes i n t o  accourrt t h i s  l e v e l  and the  number of  movements. 

The knowledge of' these i n d i c e s  a t  a c e r t a i n  number of p o i n t s  
a t  t h e  s i t e  a l lows  one t o  o b t a i n  curves  o f  equal  exposure t o  the 
n o i s e  a s  a func t ion  of' t h e  adapted working hypotheses:  
- average t r a f f i c  ove r  a day at  t h e  a i r p o r t  (number o f  movements, 
a i r c r a f t  t y p e s )  ; 
- ::ourly d i s t r i b u t i o n  o f  t he  t r a f f i c  (day ,  n i g h t ,  s eason) ;  
- real o r  a n t i c i p a t e d  t r a j e c t o r i e s  f o r  a c l o s e  ho r i zon ;  
- runway u t i l i z a t i o n  c o e f f i c i e n t s ;  
- sound propagat ion laws In a i r .  

The c a l i b r a t i o n  o f  these scales of annoyance, o r  of  these 
curves ,  is done by c o r r e l a t i o n  o f  the exposure i n d i c e s  and responses  
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Percentage of persons annoyed as a func t ion  
of t he  n o i s e  exposure index 

F igure  3 

c o l l e c t e d  du r ing  sociological s tudies .  They s e r v e  t o  determine 
t h e  l i m i t  va lues  of t h e  i n d i c e s  cor responding  t o  n o i s e  exposure 
l e v a l s  deemed accep tab le ,  s t r o n g  o r  i n t o l e r a b l e  for any u s e  on 
t h e  ground. 

Among t h e  v a l u a t i o n  methods, w e  have: 

The B r i t i s h  metpod. The NNI is  used (numbering ar?d nolse 
i n d e x )  based on the  cumulative l o g a r i t h m i c  maximum l e v e l s  expressed 
i n  PNdB. 

The American methods. The NCR (composite no i se  index)  based 
on t h e  PNdB u n i t  and the  NEF (prediction of n o i s e  exposure)  u t i l i z e s  
t h e  l e v e l  i n  EPNdB i n  each o v e r f l i g h t .  
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Rnc OACZ mcthod. This reconmends the m e  of the EPWdB 
because of t he  calculation of the ECPHL (equivalent continuous 
perceived noise  l e v e l )  am3 the UECPHL (weighted equivalent  con- 
t h u o u s  perceived noise  15vel).  

The complexity of calculating q u a n t i t i e s  such 8s PMdB or 
EPNdB, the r e l a t i v e  accupacy of the exposure indices hawe l e d  
c e r t a i n  states, espec ia l ly  France, to modify t h e k  eva lua t ion  
method i n  the sense of a s impl i f i ca t fon  by using a weighting ne t -  
work In order t o  obta in  a good approximation t o  the PNdB. 

The advantage of such a so lu t ion  is t o  permit the direct  m@a- 
strrement of t he  exposure level P r o m  a simple instrument with s u f f f -  
c ien t  accuracy for t ak ing  i n t o  accuunt the phenomenon. 
t i o n  p r inc ip l e  is used i n  all monitoring s t a t i o n s  for noise  de-mfoped 
by t he  STMA, and is present ly  i n s t a l l e d  i n  the a i r p o r t s  a t  Nice- 
C8te d'Azur, Totilouse, €?%le-Rulhouse. 

This evalua- 

Moise exposure maps 

A noise exposme mep around an airport  is the map repressnta-  
t i o n  of zones within whfch the psophic index exceeds c e r t a i n  given 
values. I n  each map w e  d i s t i ngu i sh  t h e  following: 

- the zone P, where t h e  psophic index i s  greater than 96 and within 
which t h e  no ise  annoyance is  considered t o  b e  very high; 

- the Zone 3, where the index  is  between 89 and 96, w i t h i n  which 
the  annoyance can b e  considered as strong; 
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- the zone G, whePe t h e  index is between 84 and 89, wi th in  whfch 
the annoyance  an be cons idered  as q u i t e  strong. 

These limit values  have been adapted, t a k i n g  into account t h e  
result of t h e  i n q u i r i e s  mentioned previous ly .  The development of 
exposure maps t o  n o i s e  r e q u i r e s  a c a l c u l a t i o n  model in order to  de- 
termine the va lue  of t h e  Index a t  any p o i n t  around each a i r p o r t .  

The data t o  be t aken  i n t o  account is  the  average traf f ic  
level on each t r a j e c t o r y ,  and for each aircraf t  type ,  because the 
n o i s e  l e v e l s  are d i f f e r e n t  from one aircraft t o  another .  The 
t r a j e c t o r i e s  have t o  be  de f ined  i n  t h r e e  dimensions and have to be 
decomposed i n t o  segments corresponding t o  the d i f f e r e n t  motor rota- 
t i o n  rates. 

The value  of the index around t h e  a i r p o r t  is determined for 
each point us ing  a s u f f i c i e n t l y  f i n e  mesh. %e c a l c u l a t i o n  t a k e s  
i n t o  account t he  propagat ion laws and a t t e n u a t i o n  laws f o r  sound, 
i nc lud ing  the  absorp t ion  effect by t h e  ground for graz ing  inc idence ,  
and a l s o  cons ide r s  a s t a t i s t i c a l  d i s p e r s i o n  c o e f f i c i e n t  of t h e  traf- 
f i c  around c e r t a i n  t r a j e c t o r i e s .  

The no i se  exposure maps for French a i r p o r t s  have been pro- 
duced by t he  P a r i s  Ai rpor t  Company for Orly, Roissy and t h e  a r e a  
around Paris. They have been drawn by t h e  a v i a t i o n  base t e c h n i c a l  
s e r v i c e  f o r  a l l  of' the  a i r p o r t s  and l and ing  fields of a c e r t a i n  i m -  
por tance,  as w e l l  as for m l l i t a r y  a i r f i e l d s .  It  should be r e a l i z e d  
tha t  a!l t h e  n o i s e  exposure maps t a k e  i n t o  account the  u rban iza t ion  
documents and a re  not  e s t a b l i s h e d  based on ' x i s t f n g  t r a f f i c ,  bu t  
on mare seve re  t r a f f i c  l e v e l s  t h a n  can be p red ic t ed  a t  t h i s  t i m e .  

Concl us f o r  

The s t u d i e s  which w e  have descr ibed  g ive  an approach t o  t h e  
problems which i s  a s  o b j e c t i v e  as p o s s i b l e ,  cons ider ing  the f a c t  
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that annoyance 2s not an exact sc i ence .  

An effort for objectivity was necessary in order to adapt 
equitable neasures, looking forward to  the day when all noisy a ir -  
oraft will be replaced by quiet  a i r c r a f t .  Knowledge of the annoy- 
ance will expand, and certain studies now i n  progress w i l l  b e  re- 
fined. However, a compromise will remain between the accuracy of  
the knowledge and the equipment to be used, which must remain suffi- 
c i e n t l y  s imple .  Even if the +,raffic changes every day, we w i l l  
newer make a noise exposure map for every day of t h e  year! 
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